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[0 0 8 4] 

3. t^M 

• te*TMft*SJ B £i§:l*U ifflC^aj-eti, a#^0.5nm 

$ 7tn7->i;v#^lc*3tt^>v'i^^)l*'±0.3nm~l / um^^S Lv^o 
L<tt, 0.6nm~100nm-C&£o 0. 3nmJ^TT-{±, 3T4tItiT*5^f , ^i^T?*« 

...... _ . . . . - „ ... , i. i„ , » _ -=> ^. +rf- wa -rr. i -S.rz.#hm-/i* 



^■ja±t?tf\ &±mnKW*^T<nftm®mm<* *) > < < ft& 

[0 0 8 6] 
[0 0 8 8 ] 

[^MtHvfclRl ] Edited by Rameshwar Bhargava, "Properties of Wide Band Gap I 
I-VI Semiconductors", Inspec publication, UK. 

V$mWFXWl2] Zhang et al., J. Appl. Phys. , Vol. 83, No. 6, Page 3194- 

[0 0 8 9] 
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ifzMz-l$^ $k%Mt LTZnxCa(i-x)Se y .Se(i-y) £fflv\ -j-Sfe&t LTZnxCd(i-x>Te 
£fflv>t& &v> 0 £t:WUi* SkiUMt LTZnxMgd-xjSeySd-y) fcfflv^ t^ltL 
TZn,Cd(i-.)SeyTe(i-y)*fflv»T6Av»„ > K¥* ? 7*(rJt^T, 

[0 0 9 0] 
[0 0 9 1 ] 

^s&wo^isfltt* ±SB<&*f*&»fc-*tf, t-vxiKumzm^'c, 

faco f - y se B B v»a ci k # ? -e § & o 

[0 0 9 2 ] 

*j£x*<ajsa£<&asfc.t^ n-vi**#, III - v ****Jiii2? 1 ' 

■$;h.*£i:j& , £W j »3*MM^ i#mif> 1986^)o Z Z X~II-VlM*mfc tji , 
±<3lIBBj7G35"C**ZiK Cd, Hg<0 : 5*»O^^< k t-o<07C^k> VIA^tuSI T* & 0, S 
Se Te PoO? ^<7)^£ < k fc—o©^* 0 „ 08*.W\ ZnO. ZnS 

ZnSe, ZnTe, CdO, CdS, CdSe, CdTe^-C*>*o d £-«II-V*«*fc », »* 

#*±OIIIA7c3lfC**B, AK Ga, In> Tltf>9^0^fc< ^Ox*^ VA2£tg« 

■C**N, P> As. Sb, Bi©$1bO^*<fcfc-o©x*fc*&*****^*^ 
„ A1N, A1P, AlAs> GaN, GaP, GaAs> InN, InP, lnhs^X^^> 0 
[0 0 9 3] 

Guzelian^i, InCh fcP(Si(Ob)s)s tMTtRlS**, b U 7* 

7,7 1 > • BMb^-elfcRL/i, 2 nm~5 nm@OInP^- / *£ B B B % # «=, L rt: I v ^ 

• • 7 -r v • * 5 * b 'J - ^ 100^> 7212K, 199650. „ t Dabbousi 
14, OT^ZnST-ttmL/cCdSe^^lS B B B **Wl*«t^#<b^L-C, i§UV^(y 
^ _ ^- ;V/ , *y . y 4 v*#;v ' * ^ * b 'J - B. 101*, 946611, 199730 ». 

.tie?) «fc 5 4^Wb*«l*fti: «t ot« L fcft^W^Wt^ ting * 

^5%J*JLT> «t •) » 4 t < (±1 *£ILT KJR*> * £ k *«T i ^> • 
jliEo £ \ \i- J IS B B B n n A b*{±, *»W©»*« + K5H!k**, t^K" b t LT*' 

WiLtf, 3fejteJBHZnSeta^Lfc»^ 9tS«fat«±KZnSe**«***l»K, InAs. 
InP. CdTeft^O^yttfina-f Kill^mf ?^^itt:^t, ^-y^ B B B S". 
S-t?-t^*^'ft-F*^t4it* { ti4 0 £tt(bO-f y^ B B B t±, ZnSe^^Jt* 

[0 0 9 5] 

m§E# 2005-3025993 
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CfiA $ tifcW XtfEFLIi, «t < InAst / ftA J: Jgjft $ *i* ^ ISA KSt*t& 
[0 0 9 6] 

Danek£i±, t^ B V D ^ *«#»flt"T?**ZnSefl?»JR4't:fl't(C** 
> #BM5fc J: h/U*riH5feLfc«**ftLTV>« (M. Danek 6, Applied Ph 

isics Letters, vol. 65 (1994) page 2795) 0 CLCtli, CdSeO-f J ft A 3 o ^ Kfcfcf'J 
v* > k T «t h - b 'J KiWtfe U #«&*fb**Cffi«i«8c (0MCVD) 

Danek & rt^A! Ltz^U? h n^^w-feli, *|&93 + firA*#tfe3 

[0 0 9 7] 

[0 0 9 8] 

k k ^r-v 'J Tt5 ? ^L*v^cot% «AlkO|flHr*l»e»#S:IISlL*^kIPI«f3filtt 
iNg-ffc* Km^kaEftkfcftAi-a^kOT^fcv*,, *3&WT?{±, *3^Jft LTV»4 

[0 0 9 9] 

[wi m -m$k*m& t mmm%&rfnm% » s wt , m^-mwm^ k n & a a^majs*- 

jft H %fl|jS*'*U , rt*to3S:^ 0 HI$:iffite¥*#fcZnSe*a!j£Lrt:»'6\ ZnSeO 

eVfc^^^tLTV^ (Bhargavaiffi. Properties of Wide Bandga 
p II-VI Semiconductors. 38H, Inspectt, 1997#) 0 — Jj. MgOtt^HI$c«3. 46 eVk 

^RJo* k*lc J: o tSfOB Kj§:[g] L- ^ v^M«fiSc $ *i* »t*tJf , ZnSe k Mgcoa<^^t> 

ffiiE^2 005-3025993 
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[0100] 

m&~m&*mfatmmm&&tfmz% ! v>}ni3.. &jpicR36$*t4v* 0 Morita 

e>{4Cu-Al-Se^O«f'fb'&'»4:»M.L, ZnSei OSte-fcflEoT, WaEWEE^ttfcW^-CV** 

• J**-"*-* • • 7-fJ4 K • 7-{y^^, 30^, 3802X, 1991#) 0 

ALT6iVo ■ 
[0101] 

UBS £14, 3E?LftAfflK*l*3tJ±* i f'ttAffl*St L"C*S4##0*tt, #K *vv 

Al^lfe4ir*jE?LaAffiMi:LTfflv»4ii:**T?Sao K ZnSe £ ffl 

v» NK-^ZnSe*iE7LStAfflM*f3H-fc L-Cffiv»&it**TS*o L^L> N 

K-yZnSeOjE7L»JKtt*v»-ffv»l x 10 18 /cm 3 T**^(O-C. J: 0 jE7L«K**ift < . 4 ^ AS 
^WWtWfl-^^UHfHv*. N K~7'ZnSeOS^'l4«4, NK-^ 

ZnSefcJM&fillJI'i: LTflURLfc»#fcO*#J»fc5&3£i-**>-C, * v> 

*„ 2*:, ZnSe»*»lc*^«:ttA-r*m^ttXfflm*#»4:UT, fcfc&'WT, ClK-7" 
ZnSe * ffl £ t ^"C £ & 0 
[0 10 2] 

Ztim* tv», iOffiK tts lO'Vcu^JSLt, $ <b fcSf f L < 14, 10 20 /cm 3 JSLtT* 
[0103] 

{4*, sEimXmnmt LT, CuK-"7ZnSe*Jflv»fc»K m^ftAfflm^i: IT, C1K-7* 
ZnSe*fflv»*»#Hf±, **±CPd*Pt, Au, Al^W;£rffi i &V>„ WfcAu^Altt 

7 4 4 >/ItCiflT*4o 4*fc. PdsZnSeft fcTOft-frW*, 

[0 10 4] 

5 -y— b Hi® 

H 2 l-^-T 4 ? #&9§Ttt, m^AfflM 2 2*4 tfjKLffiAJBM 2 6 0»t> W 

hm*2 6 ZfzY- MS2 6 2 3 k©K*#fa s> 

IRU HI-IE?L^AfflI«ig«)tEi:J:^T, ^ftAISSi^^, iE?Lft 

[0 10 5] 
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10 19 /cm 3 m±(7)Cu K-^ZnSe»K*KW3 0 0 nmHt«U *©UK, 4 4 ( 

B£Jg30nm) t Lt\ ZnSe^T^^^ r X**#*»J* U |&3feJB ft tt > InPSr^L 
> ZnSe & SI a * aT^iA'ifiOt/ftfian'f K4 6 t \z£ otj 

-7ZnSe8R*fcfc*«?-&;Ufl«*4 5 (H)?500nm) <0#iaBWJII4:Jffe«-* & . 4 

■c**o iT0±t-*j«tt>'m : f-^Afflm«4 5±nti> Ai^t*omM4 8 & «c cm 

10 10 61 

SOjiX^S 5 x 1(T 10 Torr)|*IH, MIti:LtiAL> ft^^-iK'" 

SLft (B5 (a)) o 
[0 10 7] 

^ic, H5 '(b) K^1"«t d £&K* 300*0 fcJMlU 15*»iLfco Zn-fe/K Se-fe/U 

*» & & IE? l'£ Affl ®M 4 3 * 300nmit ft £ ■£ o 
«SV*-*\ EI 5 (c) »c^-fJ:^KZa*^,'Se'feA'4JJ:O f *3©jRfl'«r3t*Ufc-tA'*»6) 

co$^£ L-C«^J^^L^ZnSeMPbSef-V^ B ^(i£#1.8nm, 
MtlzSMI^Jt(CVli) 10 l-n^yi'-aci!), fl^&i: LTifeffi L, 

3 ti>iz&1fc MM L X , PbSe^ y *S B B B 4 6 O^ffc L fcZnSeM* & 4 & 4 

4 * 30 nmJ&Jig t fco ^ „ 
-5-LTH5 (d) K»tJ:^> Zn-fe/K Se-teJK * J: tfZnCh •kfrfrh&JiLfrtoft? 

fil«rJi5ctfJ$*, nM&SltL^ZnSe^M^£6m^&Afflm®4 5 * 500nmJt« $ * 

° «&£I2I5 (e) K^-Ti^K:, m^BXmW 4 5 ±fc <i>Al& 4fO«* 4 7 
[0 10 8] 

3 V#i£T% |^^~ffi14^^*l-T-fe^ZnSe<D^$lJ : ^i|igtC^)c'-r-&o 4fc, Ei 7 (±5 

ZnSe£*Sfltitli5«Jfcfc*&o t;?,^t'J7M«rl x 10 19 /cm 3 M, S&Ktt 
i x l0 20 /cm 3 m±^l^±$-*^, ZnSe^ B s H ^ffiM^^t-^< -*U*> 

\mW.M<OWi&, CuK-"/ZnSef±#a-C**o lxlO 2 0 /cm 3 Jif.± O IE7L S-^SK?^^-^** 

K-^ZnSeT&fjgLTV^o lxl0 19 /cm 3 ^^^^r^^^ *5&»e>-C*&o ^^ v> * 

tBSE# 2005-3025993 
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■ 

Z tzJEIimARl t X it Cu K - -f<DZnSe K Rjg 2 ft £ £ k ft < , Cu K - 7°C9ZnS^ 

«tV> 0 Wx-lf, HtflBZnS $Jc5£ (Zni-«-/3A«B 

/?)(S 1 - y -zSe y Te z ) (OsSy^l, 0^z^0.2 , y+zSll, 0^a^0.2, O£0£O.2. A, 

BWT^*v±a^#s, cd) x7F2ti&4&fatt&x'$)t), h tLx<nmmcu 

im^ffiW.^Wftytm X$>Z> ZnSe^ 7^77^ jmotifiW^Sft^Sbfc* * * 
ZnSem 7*^7 7 atmo-fflWFSrit iH^* KP** * ° - ^ 

£ £ zLs*#ilH*tt** t L"C tiZnS "C t ZnSeT* 4 , £ S> C £ *t b (DU^mx 6 «fc 
< *5IM02KS»i, tt*tftV»^*OCu *ZnS , ZnSe**V»l±C*L&(75i!Sfiti-#^iS 

m-r & c k k «t o , *» e> *jg-r * - t a* -c & ft * o fcpHiss^swii^irfiB 

Cu »iHS£*0. 2-15 at% t Ltz t £ , ZnS &ttm#m&m>M*mmt-f * - fc 

iiiiwew^ cu %km*m-tz.tr~£^xcu -cu ^i^V 
i ixntmtbtizo z<Dtz#>, cumm*m^®i&xi±z*>xfcmi£Mxazvtz<& 

btlft^zWXi *W»l*tt**&C* i><Dt%x.btl2>o 

& & l\vLv-7<ozns%k*m^b%zjEii&\m&mim^z> - fc k*o ^ a u , p* 

Pdft ft ft W» tt * ' k * ''^ AK inft^ftW^**-* 1 -^* 

W*V»£JRfc ^ y^**#nr«6-C**o £*U4^'J 7iis^fi" M ; 1 

^t#x_ibttSo $«bl'{±, *IT0 (Indium tin oxide) > ZnO, Ga 

,0 3 Sn0» ft^fcfc*- 3?* »«E*«3BJ«WC* * o - ©jETLftAfflW^i, -MB 

J ° 1 ±i L fc «t d ft & ^ ^ v>l±7^^7 7^*oT 

ftiro*«±^<>^J«**^'t6.T?**o 

ii-CCu 4 «S3W»fttt, 0.2~15atXT*«K a* L < ttl~12at*T?*4o CufflgS^ 
1 at%J^T<7)i: §^«tltsp3&*litn-f*fflI«iI****o Cu^SnM7i s 0.02at%J^TcO^^-^t± 
.%i^^m^t41i*Dbl0 5 ncm &±|:t4orLiV^tti:2U', Cu*K*«12a««: 
®x.4k f feSfit^^Htt^iT ftT 1 4fi|6l#* ^ o Cu«g»n*K**15atX*jBx 
CuliZnS, ZnSe^<D®®®.%-*m*-XLZltmjLbti, »^HCuS ; CmS** 
vMiCuSeft^OgUffi^C^tSv^KftWW^W&ixftv^o tfeuO®^ CuS, Cu 2 S 
*&vMiOjSett^«**=»v^(RJR**^*^»^»*«^*aatt^etLft 

ffi|iE# 2005-3025993 
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[0 1151 

^Bj?^CuK-y^ZnS^«###K«i> LTfftottT # 

x * ;w ^-{ifi *• Jt# £ * a - k **t?§ a o 

-5> o 

[0 116] 

i^*HW^CuK-7 P OZnS^^#i±, mrlB^##W, tttt K-/^ b k LTC1 
, AK Ga, Inj&»e>W«i*^&< I: Ul® K-^> tffSB«0t V-'* > b^f 11 * 

#q0 17 ~10 20 cm" 3 (5XlCT 4 ~0.05at%) t*4tO^tf 0 
[0 117] 

*if?^ ik5& s -Bri6-C*4o iififtl'-^V b k LTJ4, CK AK'Ga, InfrhMlSIXZ 
'ptz < k felttro b^S/5n0 17 ~10 20 cm" 3 (5X 1G" 4 ~0. 05at%) £ 3 Kfl* 

[0 118] 

i-«tfc^^:»lHOCuK- , /«)ZhS***#W*Hi, Cu»fiti<, *t«K-'<>b (com 
pensator) £fflv>T^O«m«PSg-f4 - »«Kw<>htU, 
* ZnS #OnS K-^V h i fCttfflS*iTV»*Cl, AK Ga, In^flJfflT- § & o - 

[0 119] 

ZnSett«InPk U IriPO*fc&ti\ **«101.8 nm (CVffl 10 %)fcft*.;C\ 2. 8 nm (R 
10 %)> 4.0 nm (H 30 «©-l«tL/:» 5 VO*E«rflWjnbfc k § Mfcft k * 

^ b/MHfcffitt-. -ett-TtL, 460 nm (3MMl 30 nm), 550 nm (|S| 30 nm), 650 nm (R 

70 nm) T* & o /c o 
[0 12 0] 

(^Jf^^J 1 > 2 ) 

5ifc#!ll~3 kTO^^teT-, ZnSettSInP^yiSa^tkZnSe^ffe*^^ *- KfcffcRL 
7to fcrtfU InPO«fcgj3J:0 ? CVtt«\ 7.1 nm (CVfit 10 %) k 2.6 nm (W40 %)02ffi^T* 
5 VO«E*^tnL;fcfc fc^ft+'kifcftk.X'S* b/MMIMltt, Ztt-FfL, 850 n 
m (4MM.40 nm)k540 nm (El 100 nm)"C*oifco 
[0.1 2 1 ] 
(HJ&flU, 5) 

4,5k LT raflft0^ffiT»PbSe^ ^ l&ftaHKZnSemS&tt^-r * - K *fMR L- 
fc*!U PbSeWttStt, 4.8 nm (CV# 10%) 7.2 nm (CV« 10%) tU, 5 V<7)mff 
tDLfck &S525 nm, Y&«620 mC»**ftJt. 
[0122] 

miE#2 005-30 25993 
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mmi 3 ) 

fztzL* PbSeOfi@{i> 5 nm (CVffi - 4096) kit. 5 V<Ol55:EPJDL/:tl, f£S530 n 
mfcS&jfcfcWfco IS**** WKO^ifeipSii, 100 nmT-aboTto 
[0 12 3] 

6-17) 

mmvn tmw.<D?i-mx^ znse^f&^-r k£«l*:o fc**u i-ym^nmt 

, ZnSe=H£?SL*:InAs, InSb, GaAs, GaP> GaSb, CdO, CdSv CdSe, CdTe, ZnTe, PbS, Pb 
Te-e*-So ^-?Mi-;$i£kk, *£*${±5nm£: U CW*20 XtLf:o "f'L^^fttX 

[0 12 4] 

(SEifcfll 18) ' ^ 

mmm2\ l Z^X. S^fcif SrZnS i: U PbSe^^OI^.S nnk 3S#3p*9«K*tf * 
ttMiWKS«>ib(CV*10 X)*rfl1fcS*fco SfftAffltti:ti> Ga K- T'ZnSfcfflv^ 

-KfcffcftU E?LttAfflm*fcm^ttAffl*«WC5VW*ffi*lJBi.fci:i ; !'. 385 nm£> 

£iT?ZnS»3WO*JR****M*U 100lC~250 < C^it^T^^ fcv>?tt**#fco 1 
00tIirF^l±ZnSffi#iftii*bL&rt\ofco 250t:ia± t *Po T|t 0 B a tt^ < =5r o 
fco 4* lc400 t CJil±T-f±, ZnfiS£^7& s ^l6LT7PiSS-C*ofCo 120~180°CcOfgHT% to 

[0 12 5] 

(^Cife^fl 19) 

**W2fc*V»T, * ZnTe t L , PbSe-f 7 ^ B B H (H:#4. 8 nm, tMSTO* 

*ifig*i|MIg<D*fc(CV*S 10 *&W<D§&3tr J * - KfcfWU 2E?L£ 

■ Xfllltit? iAItilllC5 VO*E*lniA*:4:i%, 620 «©*fi?rtt^** 

[0 12 6] 

( 5^9°S^-h^, CVDv£*fflv>T, GaP^y^ B B a ^^U^GaN^m*^^t-r^ 
, BMffla**'* *- KfrJBJSLifco i--eiE?LaXfflmW#i: bTt±, p-GaN:Mg*ffl 
£7*- n-GaN:Si*fflV»fc 0 id b"C.> *~ 

[0 12 7] 

d?S&15!l 2 1) 

gpUn L fc C , 550 nm#iE08tfi«:^f-*-*a*fetf>3&3fc*Wfcd 
[0 12 8] 
(^SMI^II 2 2) 

^Jfe^I)2 1K#V»T, 3&jte»*InNfc#*., GaP^-^^ B B B ?r^t!ct-C, 

2JP L t i 6 , 650nm#ia CO «fc« £ ^1" & * # o 

[0 12 9] 

(§616012 3) _ , _ , 

tBIE# 200 5- 3025993 
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[0 13 0] 

(mmw 24) 

[0131] 

(»®I4) 

[0132] 

SUfrPJl fcjfcv»t\ ter;^ V #9*0^0 nMZnSeJjM§!l*«fflv i 'C, Skit 

5 VTOL/c 4: i*, 550nm#&O&g£;f life Wf&* 
[0133] 

2 6) ^ 
[0 13 4] 

<MW$\Z 7) ^ 
§g*Sm fc*v»T, ftST**'; #9.X2&l£±fc, tttt. PbSe^$j B a B 0;frifcL*:ZnSe5f 
ffl|fc3Qnaj£Rbfco fOUt:, «lnmu «0. 5mm, 300nm<3Cl K- :7ZnSeR 

[0 13 5] 

.5mm, J£*30nm*>Si02«l*:3&J«U -tO±KJ¥*300nmWAu*K*»« LT, ^~ 



[0 13 6] 

(«*6«"2 9) . „ 

£5 VomESriinx.^4: 1%, HlBfl«*Kllt'feW«** , ft»**>'fco JHfe 
[0 13 7] 

mmn 30) m ^ 

UKA l CSv>T, ZnSeMInP^yfe B s B ^^fc$^*^^> 0 2 £ i l> 3 TJB Wc 
*V***«*LT3«fcLTifc*tL3fc. ^W«m^4r, ^JfctfO 2 9 t IQflfcClEllitt 

tUliE# 2005-3025993 
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[0 13 8] 

(Hi1&$)3 l ) 

(±500 M mtLtzo ±fc25<BO*«^^->fcratKy«JSr*toro--/*-K*^*fC 
/Co tt*oyn- , ri:T/l'5-'>A»0|BIK5VO*BE*9lin'*'.*C: J: 0, *feo*3t 

4 tlSt^^t^^o 
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